Pseudomyxoma peritonei (PMP) is a rare disease, caused by primary mucinous tumors that arise most frequently from appendix, ovary, or pancreas. Usually diagnosis is made by computed tomography, but ultrasonography can be a very useful imagistic method, if this diagnosis is taken into account by the observer. We present a case of a PMP caused by an appendiceal mucinous carcinoma, in a 34-year-old male patient, with family history of malignancies, diagnosed in our department. He was thereafter surgically treated -appendiceal resection, peritoneal lavage -followed by chemotherapy. We underline the importance of ultrasonography, even though at first encounter, the diagnosis of PMP being generally difficult.
Introduction
Pseudomyxoma peritonei (PMP) is a rare disease, caused by primary mucinous tumors that arise from different sites, most frequently appendix, ovary, and pancreas. In rare cases, other sites are primarily involved (gallbladder, stomach, colorectum, fallopian tube, urachus, lung, and breast). The overproduction of mucin is followed by peritoneal dissemination and multifocal cellular implants on the peritoneal serosa. Accumulation of intraperitoneal mucin increases intra-abdominal pressure, with symptoms of bowel obstruction, dyspnoea, and malnutrition. The annually incidence is evaluated to 1-2 cases per million [1] .
We present here a case of PMP with characteristic peritoneal lesions caused by an mucinous appendicular neoplasm in a young patient.
Case report
A 34-year-old male man with a three months history of abdominal increased girth, abdominal pain in multiple quadrants, asthenic syndrome, and irritability was referred to our department. From his personal history we recall childhood-onset epilepsy with posttraumatic trigeminal neuralgy and right glenuhumeral subluxation. The patient was admitted earlier in a county hospital with the same complaints and an abdominal computed tomography (CT)-scan suspected PMP (fig 1) , possibly with an appendix mucocele as primary tumor and was referred to our tertiary care center for complete evaluation.
Physical examination revealed pallor, globulous, distended abdomen, diastasis recti, sensitivity at abdominal palpation in iliac fossa, periumbilical, and hypogastric region. The laboratory workup showed mild anemia, inflammatory syndrome, and mixed dyslipidemia.
Abdominal ultrasound revealed a cystic tumor with peritoneal collection in the right iliac region. The effusion was inhomogeneous, with hyperechoic nodules that compressed the spleen surface ( fig 2) . Ultrasonographic findings were similar with the abdominal CT-scan findings. Therefore, a cystic tumor of the appendix with PMP was suspected.
For the investigation of the primary tumor upper and lower endoscopic examinations were carried out. Examinations revealed chronic erosive gastroduodenitis and small colonic polyps that were endoscopically removed.
Faced with a high suspicion of PMP most likely originated from an appendicular adenocarcinoma, we considered necessary the diagnostic laparotomy and surgical treatment. At the opening of the abdomen an important mucocele of the appendix was found (fig 3) occupying the right side of Douglas pouch, right iliac fossa and inferior aspect of the right flank making difficult the removal of the appendix.
Together with the wash-out of the ascites the removal of the classic peritoneal lesions of PMP was performed.
Histopathology report revealed a well differentiated (low grade) appendicular adenocarcinoma and it confirmed the diagnosis of PMP.
The patient made an uneventful recovery and was discharged in a stable condition.
After three weeks recovery the patient underwent chemotherapy.
Discussions
The 2010 WHO classification recognizes three main categories of appendicular mucinous neoplasms: mucinous adenoma, low-grade appendiceal mucinous neoplasms (LAMN) and appendiceal adenocarcinoma [2] . Also according to the same classification, PMP is classified into low-grade PMP, which is associated with LAMN, and high-grade PMP, associated with mucinous adenocarcinoma [2] .
Disseminated peritoneal adenomucinosis is a pathological entity which has different histologic and gross features compared with peritoneal mucinous carcinomatosis. The prognosis of those diseases is also different. Disseminated malignant peritoneal disease has 5-year survival rates of 44%, whereas low-grade peritoneal disease has been associated with 86% survival [3] .
Ultrasonographic appearance of the peritoneal adenomucinosis is usually represented by a moderate amount of ascites, containing septation and echoes. Other signs can be present: scalloping of visceral surface, invasive parenchymal nodules, and peritoneal masses, in all types of mucinous neoplasm, but they are more frequent in carcinomatosis [4] . One of the most specific signs is the presence of hypoechoic areas in the thickened peritoneum [5] . The presence of an enlarged hypoechoic omentum (omental cake) or enlarged celiac lymph nodes, suggest peritoneal mucinous carcinomatosis [4] . In our case, we encountered a medium amount of ascites with echogenic pseudonodules and peritoneal nodules compressing the spleen. Also the primary cystic tumor of the appendix was very well observed by US. US can have an important role in PMP diagnosis if the suggestive signs of peritoneal mucinous effusion and lesions are visible, along with the primary tumor -usually with cystic appearance.
Ultrasound guided biopsy and drainage has been performed in many cases, but aspiration is inefficient in most situations, due to the particular consistency of the mucinous collection. In our case, with a high suspicion of a PMP of appendicular origin and considering the literature data [4] , we chose not to perform the peritoneal puncture/biopsy.
CT and Magnetic Resonance Imaging (MRI) are helpful for the diagnosis of appendiceal mucinous neoplasms and PMP. Multidetector CT is considered the best imagistic method for the diagnosis of the pathology of ileocecal region [6] . If the appendix has a diameter of more than 15 mm, the presence of a soft tissue mass, the thickening or irregularity of the wall, must raise the suspicion of a mucinous neoplasm [5, 7, 8] . On T2-weighted MRI images mucinous neoplasms can be seen as hyperintense tubular distention of the appendix [9] .
The treatment combines aggressive cytoreductive surgery (CRS), aiming complete tumor removal, along with loco-regional heated chemotherapy to treat microscopic residual disease, namely hyperthermic intra-peritoneal chemotherapy (HIPEC) [10] [11] [12] .
For patients treated by CRS combined with HPEC, the 5-year survival rate varies from 74% to 100% for disseminated peritoneal adenomucinosis and from 30% to 54% for intermediate-grade disease and peritoneal mucinous carcinomatosis, with a less favorable prognosis [10, 11] .
Our patient was treated with CRS, consisting of the removal of the enlarged appendix, wash-out of the ascites and removal of the peritoneal lesions found, in accordance with the patient's option for the most conservative procedure possible.
Related to the imaging diagnosis, a previous study including 19 patients with intraoperative diagnosis of PMP showed that in only one case the correct diagnosis of PMP was made by ultrasound, others been only partially diagnosed (encapsulated ascites, ovarian cancers, appendiceal mucocele) or misdiagnosed [4] . This case report demonstrated that PMP is a difficult imagistic diagnosis but achievable for an experienced examinator, that is trained and recognizes the ultrasonographic signs. In our case, the diagnosis was suspected after CT examination, ultrasonography described more signs of PMP and the diagnosis was eventually confirmed intraoperatively.
